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THE MAILING DATE OF THIS COMMUNICATION. 
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after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, filed March 1, 2006 with respect to claims 1-10 and 13-15 
have been fully considered but are not persuasive as detailed below. 

On page 8 the applicant has stated, in part, "Fujita teaches only direction 
dependant attenuation of the signal's low frequency component." The examiner 
respectfully disagrees. Fujita teaches high frequency cut filtering, or low-pass filtering, 
in Fig. 11 and Fig. 3, unit 10. The control of the level contribution units 101 and 102 
allow for a corrected signal to be output and routed to the time difference signal 
producing means, wherein the combination of the output signals of 101 and 102 have 
different frequency content according to Fig. 13. Figure 13 shows that level 7, or control 
unit 101, controls the HF-cut filtering, or low-pass filtering (Col. 18, lines 62-65), so that 
the HF-cut filtering is settable according to the direction of the virtual sound source 
relative to the preferred position (Col. 18, lines 65-67). The examiner further disagrees, 
insofar as Fujita teaches substantially the same HF-filtering in the left and right channels 
(see the following rejections under 35 USC 103). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 1-2, 4, 5, 7-8, 10, and 13-15 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Fujita (previously cited). 

Fujita discloses a sound image control apparatus implementing left and right 
head related transfer functions. 

Specifically regarding Claim 1, Fujita teaches: 

A method of processing a single channel audio signal (input Figure 3, col. 12, 
lines 48-51) 

to provide an audio signal having left and right channels (col. 12, lines 55-57; 
output of 1 1 , Figure 3) 

corresponding to a virtual sound source at a given direction in space relative to a 
preferred position of a listener in use (angles are relative to user, Figure 2; direction 
from CPU, col. 12, lines 51-55; col. 19, lines 6-27), 

the space including a forward hemisphere and a rearward hemisphere relative to 
said preferred position (three dimensional space, col. 1, lines 12-18), 

the information in the channels including cues for perception of the direction of 
said single channel audio signal from said preferred position (col. 19, lines 6-27), the 
method including the steps of: 

i) providing a two channel signal having the same single channel audio signal in 
each of the two channels (delayed versions of same signal are in both outputs of 1 1 , 
col. 12, line 64 - col. 13, line 11); and 
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ii) binaural processing the two channel signal using one of a plurality of head 
response transfer functions (HRTF)(f unction of 13, col. 14, line 22 - col. 17, line 42; 
filter values vary according to position data; also see Figure 22, elements 32,33, col. 25, 
line 42 - col. 27, line 47) 

to provide a right signal in one channel for the right ear of a listener and a left 
signal in the other channel for the left ear of the listener (output of 13 to headphones, 
col. 19, lines 13-49) 

wherein the binaural processing of the two channel signal is augmented (sound 
quality, as affected by 13, is corrected by 10) 

using high frequency (HF)-cut filtering (function of 10, comprising processing of 
low pass filtering 100 and gain 101, col. 18, lines 14-16) for virtual source positions in 
the rearward hemisphere (gain of 101 operates for 90-180°, Figure 13, col. 18, lines 54- 
67), 

the degree of the HF-cut filtering being settable according to the given direction 
of the virtual sound source relative to said preferred position (amount of gain shown in 
Figure 13, col. 18, lines 62-65) and wherein the amount of HF cut filtering is 
substantially the same for each of the left and right channels (Col. 1 1 , lines 46-48, Fig. 
3, unit 1 0, Fig. 1 1 , and in view of the prior art Fig. 1 ). 

Fujita teaches the reduction of hardware, wherein a relative HRTF is used (Col. 
6, line 49 - Col. 7, line 6), and Fujita teaches that an HRTF has been used for both the 
left and right audio signals prior to the current invention (Fig. 1 and Col. 1 , line 10 - Col. 
5, line 34). It would have been obvious for one of ordinary skill in the art at the time of 
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the invention to combine the teachings of Fujita's prior art and the inventive teachings of 
Fujita for the purpose of better sound quality (Col. 12, lines 58-63). 
Regarding Claim 2, Fujita teaches: 

the amount of HF-cut filtering is at a maximum for virtual sound sources placed 
directly behind the preferred position of the listener, that is, at a direction of azimuth 
+180° and elevation 0° relative to the preferred position of the listener (gain is maximum 
at 180°, Figure 13; as image is localized in 3d space, col. 19, lines 6-12, the maximum 
value shown in Figure 13 includes elevations), and 

the amount of HF-cut filtering progressively decreases as the forward 
hemisphere is approached (decrease shown before 90° in Figure 13). 

Regarding Claim 4, Fujita teaches: 

the left and right channel signals (outputs of 1, Figure 14) are processed by 
transaural crosstalk cancellation means (Figure 15) in order to give loudspeaker 
compatible signals (col. 19, lines 60-67; col. 20, lines 1-9). 

Regarding Claim 5, Fujita teaches: 

the degree of HF-cut filtering is determined by filter coefficients (settings of 101 ) 
set according to a function of the angle of azimuth and the angle of elevation of the 
virtual sound source (3-dimensional sound set according to source location data, col. 
18, lines 16-19; col. 19, lines 6-12). 

Regarding Claim 6, Fujita teaches: 

the amount of HF-cut filtering (gain of 101) is substantially the same for virtual 
sound sources placed at positions on the rear hemisphere which are equidistant from 



Application/Control Number: 09/270,768 Page 6 

Art Unit: 2615 

azimuth ±180° and elevation 0° relative to the preferred position of the listener (filtering 
applied commonly, thus symmetrically, to input signals, Figure 3) 
Regarding Claim 7, Fujita teaches: 

the degree of HF-cut filtering (by 10) is determined by filter coefficients set via a 
look-up table (data memory, col. 25, lines 42-56). 
Regarding Claim 8, Fujita teaches: 

the HF-cut filtering (by 10) is performed in series with an HRTF (13) (Figures 
3,22; col. 26, lines 40-44). 

Regarding Claim 10, please refer to the above rejection of the method recited in 
Claim 1, noting that Fujita teaches: 

including signal processing means (DSP)(col. 12, lines 38-48), HRTF filter means 
(13 or 32,33), HF-cut filter means (10) and a means (data memory) for determining HF- 
cut filter coefficients as a function of the direction of the virtual sound source (col. 25, 
lines 42-64). 

Regarding Claim 13, please see the above rejection of the similar limitations of 
Claim 1 , noting that the system may be implemented as software running on a DSP 
(col. 12, lines 46^8). 

Regarding Claim 14, please refer to the above rejection of similar limitations of 
Claim 1 , noting that the system of Fujita produces an audio signal(col. 19, lines 22-27). 

Regarding Claim 15, please refer to the above rejection of similar limitations of 
Claims 1 and 10. 
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4. Claims 6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fujita as applied to claim 1 above, and further in view of Gardner (previously cited). 

Regarding Claim 6, Fujita teaches the features of claim 1 , but does not implicitly 
teach the features of claim 6. However, Gardner teaches: 

the amount of HF-cut filtering (gain of 400 L) 400 R ) is substantially the same for virtual 
sound sources placed at positions on the rear hemisphere which are equidistant from 
azimuth ±180° and elevation 0° relative to the preferred position of the listener (inherent, 
gains derived from HTRFs, for virtual sources outside physical speaker locations, total 
power transfer into two ears equals total power transfer in the HRTFs, KEMAR head 
shadowing is symmetrical; col. 15, lines 42-60; col. 16, lines 3-49). 

It would have been obvious for one of ordinary skill in the art at the time of the 
invention to combine the teachings of Fujita and Gardner for the purpose of providing 
head tracking movement for the listener. 

Regarding Claim 9, Gardner teaches: 
an HRTF is convolved with an HF-cut filter to produce a modified HRTF (equation 31, 
col. 16, lines 5-15). 

Allowable Subject Matter 

5. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

The applicant is reminded that Technology Center 2600 has undergone 
restructuring as of March 19, 2006. Any further communication regarding this 
application should indicate the new Art Unit 2615 (old art unit 2644). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel R. Sellers whose telephone number is 571-272- 
7528. The examiner can normally be reached on Monday to Friday, 9am to 5:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on (571)272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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